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DETAILED ACTION 
Response to Amendment 

Amendment on abstract filed on 10/18/2007 is accepted. 
The claim amendment filed on 10/18/2007, addressing claims 1-10 rejection from 
the first office action (06/15/2007), is acknowledged and will be addressed below. 

Claim interpretation 

1. Recitation of claim 5 'film produced by reaction of said first and second gases is 
adhered to an Inner wall of said gas supply member" does not add to structural 
limitation to the parent apparatus claim. 

Recitation of claims 6-8 of the use of the cleaning gas and various source gases 
as gas supplies do not add any further stmctural limitation to the parent claims. 

An apparatus that is capable of use the above cited gas or formation of film 
inside the gas supply member will meet claim limitations of 5-8. It has been held that a 
recitation with respect to the manner in which a claimed apparatus is intended to be 
employed does not differentiate the claimed apparatus from a prior art apparatus 
satisfying the claimed structural limitations. Ex parte Masham, 2 USPQ2d 1647 (1987). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described In a printed publication In this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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2. Claims 1-3 and 5-9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hatano (US 5709757. hereafter 757). 
757 teaches all limitations of: 

Claim 1: A substrate processing apparatus (Fig. 3) comprising: a processing 
chamber (inside the reaction tube #212) which accommodates substrates (W) therein, a 
heating member (#213) which heats said substrates, a controller (#222, MFC is a 
controller, col. 15, lines 42-43) for supplying a first gas (#208) to the process chamber 
through a first supply tube (lines near V21 ) and, alternately (capable of alternate supply 
gases through valves V21-V25, col. 15, lines 44-50), for supplying a second gas (any of 
#209a-d) to the process chamber through a second supply tube (any lines near V22-25 ) 
independent of the first tube, and a single gas supply member (to the left of wafer boat 
#214) which supplies said first and second gases into said processing chamber and 
which has a portion extending to a region whose temperature is equal to or higher than 
a decomposition temperature of at least one of said two gases (heater is capable be 
adjusted to any suitable temperature for decomposition of gas), wherein said first and 
second supply tubes are connected to said gas supply member at a location (near 
#220, inside the tube #212, both supply tubes are connected to gas supply member 
through #220) whose temperature is lower (temperature at the bottom is lower than the 
top of reaction chamber, and the temperature at the bottom of chamber is adjusted by 
the setting of the heater) than the decomposition temperature of said first gas or said 
second gas, and said first and second gases are supplied into said processing chamber 
through said gas supply member. 
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Claim 2: said gas supply member is a nozzle having a plurality of gas injection 
openings (as indicated in Fig. 3, the feed line, left of #214, has many openings). 

Claim 3: a reaction tube (#212) which forms said processing chamber and which 
can accommodate a plurality of stacked substrates therein (stack of W on #214), 
wherein said nozzle extends from a lower portion to an upper portion of said reaction 
tube along a direction in which said substrates are stacked. 

Claim 5: a film produced by reaction of said first and second gases is adhered to 
an inner wall of said gas supply member (a film is capable of forming inside the gas 
supply member either by choosing the reaction gases or by setting the temperature). 

Claim 6: said controller (#222) supplies a cleaning gas (any of #209a-209d, in 
addition, this is intended use, as discussed in claim interpretation above) is supplied into 
said processing chamber through said gas supply member to carry out a cleaning 
operation of said processing chamber and a removing operation of said film adhered to 
said gas supply member. 

Claim 7: one of said first gas and said second gas is trimethyl aluminum and the 
other of said first gas and second gas is ozone, and an aluminum oxide film or films are 
formed on a surface or surfaces of said substrates (intended use). 

Claim 8: one of said first gas and said second gas is tetrakis (N-ethyl-N-methyl 
amino) hafnium and the other of said first gas and said second gas is ozone, and a 
hafnium oxide film or films are formed on a surface or surfaces of said substrates 
(intended use). 
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Claim 9: A substrate processing apparatus comprising a hot wall type processing 
furnace (Fig. 3 has heater #213 heating on the reactor wall) which includes a 
processing chamber which accommodates substrates therein, a heating member which 
is disposed outside of said processing chamber (#213 is outside of #212) and which 
heats said substrates, a controller (#222) for supplying a first gas to the process 
chamber through a first supply tube (through V21 and tubes nearby) and, alternately, 
supplying a second gas to the process chamber through a second supply tube (through 
V22-25 and tubes nearby) independent of the first tube, a single gas supply member 
which supplies said first and second gases into said processing chamber, and which 
has a portion disposed inside of said heating member (the chamber #212 is inside the 
heating member #213), wherein said first and second supply tubes are connected to 
said gas supply member in a region (near #220, inside the tube #212, both supply tubes 
are connected to gas supply member through #220) whose temperature is lower 
(temperature at the bottom is lower than the top of reaction chamber, and the 
temperature at the bottom of chamber is adjusted by the setting of the heater) than a 
temperature in said processing chamber in the vicinity of said substrate or substrates, 
and said first and second gases are supplied into said processing chamber through said 
gas supply member. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 757, 

further in view of Miyazaki et al. (US 5252133, hereafter '133). 

757 teaches some limitations of claim 4: 

A substrate processing apparatus having a processing chamber which 
accommodates substrates therein, and a heating member which heats said substrates 
(as discussed in claim 1 rejection above), in which at least two gases which react with 
each other (intended use, the apparatus is capable of supplying two gases reacted with 
each other, also depends on temperature setting) are alternately supplied into said 
processing chamber to form a desired film or films (abstract) on a surface or surfaces of 
said substrates, comprising: two supply tubes (5 tubes near each V21 to V25) through 
which said two gases respectively flow independently from each other; and a single gas 
supply member which supplies said gases into said processing chamber and which has 
a portion extending to a region whose temperature is equal to or higher than a 
decomposition temperature of at least one of said two gases, wherein said two supply 
tubes are connected to said gas supply member at a location whose temperature is 
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lower than the decomposition temperature of said at least one gas, and said two gases 
are supplied into said processing chamber through said gas supply member (as 
discussed in claim 1 rejection above). 

757 does not teach the limitation of claim 4: 

Said two supply tubes and said gas supply member are connected to each other 
in said processing chamber. 

'133 is an analogous art in the field of vertically oriented CVD apparatus, 
particularly in solving the problem of uniformity of deposition or cleaning (col. 2, lines 
62-65, and Fig. 7; for 757, col. 1. lines 47-50). '133 teaches the use of one gas inlet 
tubes (Fig. 1 , #30') with two independent supply tubes (#221 and #222) connected to 
each other inside the processing chamber (#10) for the purpose of supplying gas with 
uniform concentration (col. 2, lines 3-6). 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to have combined '133 with 757. Specifically, by connecting both 
gas supply tubes and the gas supply member inside the reaction chamber as disclosed 
in '133 to the apparatus in Fig. 3 of 757 for the purpose of improving the gas uniformity. 
This combination would have had all limitations of claim 4. 

The selection of something based on its known suitability for its intended use has 
been held to support a prima facie case of obviousness. Sinclair & Carroll Co. v, 
Interchemical Corp., U.S. 327, 65 USPQ 297 (1945). 

757 discloses the claimed invention except for connecting both gas supply tubes 
outside the reaction chamber instead of inside the reaction chamber. It would have 
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been an obvious matter of design choice to connect both gas supply tubes inside the 
reaction chamber, since it has been held that rearranging parts of an invention only 
involves routine skill in the art. In re Japikse, 86 USPQ 70. 

4. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 757, 
further in view of Raaijmakers et al. (US 20010024387, hereafter '387). 

For substantially the same reason as in claim 1 rejection above, 757 teaches an 
apparatus which has every limitation of the apparatus of in the preamble of claim 10, as 
discussed above. 

757 does not teach the method of claim 10: 

The method comprising the steps of: supplying a first one of said two gases to 
the single gas supply member through a first one of said two supply tubes for a first 
period of time to form a film on said substrate or substrates; and after said first period of 
time, supplying a second one of said two gases to the single gas supply member 
through a second one of said two supply tubes for a second period of time to form a film 
on said substrate or substrates. 

'387 is an analogous art in the field of CVD ([0012], last sentence, and 757, lines 
11-16), particularly to overcome the shortcoming of CVD ([0013], lines 3-5). '387 
teaches the method of forming film by supplying a first one of said two gases (metal 
source gas, Fig. 5) for a first period of time (as indicated in the time axis of Fig. 5) to 
form a film (see, for example. [0045]) on said substrate or substrates; and after said first 
period of time, supplying a second one of said two gases (oxygen source gas) for a 
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second period of time to form a film on said substrate or substrates, for the benefit of 
"the resultant metal-containing monolayer is desirably self-terminating, such that any 
excess constituents of the first chemistry do not further react with the monolayer formed 
by this process" ([0055], lines 8-11). 

At the time the invention was made, it would have been obvious to a person of 
ordinary skill in the art to have combined '387 with 757, by applying the process taught 
by '387 in the apparatus provided by 757 to execute the processing sequence. As 757 
has only a single gas supply member, both the first gas and the second gas would have 
been supplied to the single gas supply member, through each individual gas supply 
tubes (connected to the V21-V25 in Fig. 3 of 757). 

The motivation to combine would have been self-terminating monolayer growth, 
as taught by '387 ([0055], lines 8-1 1 ). 

Response to Arguments 

5. Applicant's amendment overcomes 35 USC 112 second paragraph rejection of 
claim 2. 

6. Applicant's arguments filed on 10/18/2007 have been fully considered but they 
are not persuasive. 

a. In regarding to 35 USC 102(b) rejection of claim 1, see pages 8 and 9, 
applicant argue that Hatano 757 does not teach "a controller for supplying a first 
gas to the process chamber through a first supply tube and for supplying a 
second gas to the process chamber through a second supply tube" because only 
a single tube (#220) between controller (#222) and the process chamber. There 



Application/Control Number: 10/549,698 Page 10 

Art Unit: 1792 

is no limitations in amended claim 1 that require the first and the second 
supplying tubes to be between the controller and the process chamber, and 
therefore, this argument is not persuasive. 

b. In regarding to 35 USC 103(a) rejection of claim 4, see pages 9 and 10. 
applicant argue that the first office action did not follow MPEP 706.02(j) because 
the office action merely indicates that it would have been obvious to combine the 
references, and request examiner clarify what specific change to Hatano is being 
proposed. Further, applicant argues that Harano 757 and Miyazaki '133 are not 
combinable because '133 is teaching two tubes to mix two different gases in a 
process chamber while 757 is not teaching separate gases in a process 
chamber (the last paragraph of page 9 to the top of page 10). 

The specific change to Hatano 757 was set forth in the first office action 
on page 7, lines 8-10. Miyazaki '133 teaches an alternate gas injection 
arrangement that would have been suitable to provide process gases such as 
those of 757. The selection of something based on its known suitability for its 
intended use has been held to support a prima facie case of obviousness. 
Sinclair & Carroll Co, v. Interctiemical Corp,, U.S. 327, 65 USPQ 297 (1945). 

In the last paragraph of page 9 to the top of page 10, at least the last 
statement about 757 is not correct. 757 recognizes the mixing of two gases (for 
example, col. 15, lines 36-42 and col. 9, lines 16-22), 757 further provides a 
mechanism of mixing two different gases (for example, col. 15, lines 42-51) to 
supply predetermined process gas mixture. 
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c. In regarding to 35 USC 103(a) rejection of claim 10. see pages 10 and 11, 
applicant argue tliat the first office action prima facie case of obviousness has 
not been presented and the combination result would still not be the invention of 
claim 10. 

Applicant argue that prima facie case is not establish because "the 
particular modification to Hatano is not identified" and the pharse "to obtain the 
invention of claim 10" is impennissible hindsight. 

The particular modification to Hatano 757 is clearly laid-out in the first 
office action, which states what exactly 757 does not teach in the method claim 
10 on page 7, lines 15-17, that '387 teaches. To rephrase, *387 demonstrates 
that alternating deposition (ALD) instead of concurrent deposition (CVD) to obtain 
better control of the process, and applying the process taught by '387 in the 
apparatus provided by 757. There is no need of any structural modification to 
apply the process taught by '387, if that is the confusion by the applicant. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized 
that any judgment on obviousness is in a sense necessarily a reconstruction 
based upon hindsight reasoning. But so long as it takes into account only 
knowledge which was within the level of ordinary skill at the time the claimed 
invention was made, and does not include knowledge gleaned only from the 
applicant's disclosure, such a reconstruction is proper. See In re McLaughlin, 
443 F.2d 1392, 170 USPQ 209 (CCPA 1971). 
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Conclusion . 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Keath T. Chen whose telephone number is 571-270- 
1870. The examiner can normally be reached on M-F, 8:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomniation for 
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published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications Is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated Information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




^ MICHAEL CLEVELAND 
SUPERVISORY PATENT EXAMINER 




